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shows that this accuracy is a result of cancellation of errors. We may conclude that, despite the amount of effort required in these calculations, the errors which remain, particularly in regard to the well depth, and hence to the experimentally observed dissociation energy, remain significant.
The energy required to dissociate LiH at its equilibrium separation to its ionic limit is not di- , in their valence-electron calculations. We note that a balanced treatment of the equilibrium region, in addition to that of the neutral and ionic limits, is required for an accurate prediction of the well depth.
Next we will compare predicted equilibrium en- Ref.
? a Difference of E 1 from exact atomic energies given in Table   I . b Difference of E 2 from exact BO energy given in Table I . c Difference of De from exact BO dissociation energy given in to interpolate potentials from tabulated ab initio data. Because the differences are relatively small, we present in Fig. 1 2Å) characterised by the avoided crossing. However, the deviation shown by A 2 displays a maximum around 3.6Å (the avoided-crossing separation) and then decreases rapidly until the minimum at around 2.2Å. All three potentials deviate strongly from the valence potential at values of r shorter than 2.2Å, and a slight "shoulder" may be discerned in that region in both A 1 and A 3 .
Given that the valence calculation shows too deep a well and too short an equilibrium bond-length, we may conclude that the deviations observed for r < 2.2Å may be attributed to a deficiency in repulsion within the valence calculation itself.
The A 2 calculation ? merits further comment, having involved a sophisticated multi-reference coupled-cluster approach designed to take bond breaking into account. Although the ionic limit
is not quoted ? we may assume from the behavior of the difference potential A 2 − V V within the region of the avoided crossing that the ionic limit has been described more accurately than the neutral limit. Note that the well depth was also described more accurately by A 2 than by A 1 or A 3 (see Ta As we will show in the following Section, these various deficiencies may be avoided to generate more accurate hybrid potential curves for LiH(X 1 Σ + ), which take into account the features of an ionic bond which dissociates into neutral products as a consequence of an avoided crossing with an excited state.
III. CONSTRUCTION OF AB INITIO

HYBRID POTENTIAL ENERGY CURVES
As discussed in connection with shows this repulsive deficiency will come into play at the minimum at 2.2Å in the case of A 2 ; a slight "shoulder" in the gradient of the difference potential is visible in the same region for A 1 and A 3 .
This suggests that the repulsive deficiency in the valence potential could be corrected via the addition of a repulsive correction, determined from an all-electron calculation as follows. Defining ∆V n (r) = V An (r) − V V (r), and denoting by r * the value of r at which the repulsive correction takes effect, then the repulsive correction, V rep,n , will be given by
Hybrid ab initio potentials V Hn (r) are then defined by
This construction is equivalent to combining the all-electron and valence-electron potentials at r = r * such that V Hn (r) corresponds to the allelectron potential, lowered by an amount ∆V n (r * ), for r ≤ r * and corresponds to the valence-electron potential for r ≥ r * . The well depths predicted by Table   I ). The hybrid potential V H1 acquires the shape of potential A 1 in the region r < r * , but is lowered in energy by around 170 cm to play, the former explicitly, the latter implicitly. common for almost all the outer turning points.
Deviations from the IPA do not exceed 25 cm this applies equally to 7 LiH and 7 LiD (not shown).
There would appear to be an unphysical "bulge" in the IPA potentials in this narrow region; however, as noted by ? , the inner turning-points of the highest vibrational levels of the IPA potentials for the three isotopomers are outside the experimentallydefined regions and not as significant as the rest of the data. and selected IR transition energies of ? They also included the corresponding results from their quintet excitation calculations. We show in Table   IV for both 7 LiH and 7 LiD. Although the number of predicted bound vibrational levels for 7 LiH is 24 (similar to previous calculations), our predicted value for 7 LiD is 32, exceeding the observed maximum value (28) quoted for the IPA potential.
The present work confirms the importance of providing a balanced overall calculation in a case where an avoided crossing occurs between an ionic state at equilibrium and a neutral separated-atom limit. The accurate characterisation of the avoided crossing is central to an accurate prediction of the
